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AD Autonomous Transactivation Domain 自激活域
AF-1 Activation Function-1 配体非依赖型转录激活功能区
AF-2 Activation Function-2 配体依赖型转录激活功能区
APL Acute Promyelocytic Leukemia 急性早幼粒细胞白血病
AR Androgen Receptor 雄激素受体
ATRA All-trans Retinoic Acid 全反式视黄酸
cAMP Cyclic Adenosine Monophosphate 环腺苷酸
cccDNA covalently-closed circular DNA 共价闭合环状DNA
cyt.C Cytochrome C 细胞色素C
DBD DNA-binding Domain DNA结合域
DR5 Nuclear Receptor Response Element 间隔为5个核苷酸的
of 5nt inserted Direct Repeats of AGGTCA “AGGTCA”直接重复序列
EBV Epstein-Barr Virus EB病毒
ER Estrogen Receptor 雌激素受体
GR Glucocorticoid Receptor 糖皮质激素受体
HBcAg Hepatitis B Core Antigen 乙肝肝炎核心抗原
HBeAg Hepatitis B E Antigen 乙肝肝炎e抗原
HBsAg Hepatitis B Surface Antigen 乙肝肝炎表面抗原
HBV Hepatitis B Virus 乙型肝炎病毒
HBV  L蛋白 HBV Large Form Protein 乙肝病毒L蛋白
HBV  M蛋白 HBV Middle Form Protein 乙肝病毒M蛋白
HBV  S蛋白 HBV Small Form Protein 乙肝病毒S蛋白
HBx Hepatitis B Virus X Protein 乙型肝炎病毒X蛋白
HCC Heptocelluar Carcinoma 原发性肝细胞癌
HTLV-1 Human Lyphotropic Virus Type 1 I型人嗜T细胞病毒
LBD Ligand-binding Domain 配体结合域
LBP Ligand Binding Pocket 配体结合口袋
MR Mineralocorticoid Receptor 盐皮质激素受体
NBRE NGFI-B Response Element NGFI-B反应元件
NLS Nuclear Localization Signal 细胞核定位信号
NR4A1 Nur77 Gene Symbol in homo sapiens 人源Nur77基因
NRs Nuclear Receptors 核受体
NurRE Nur77 Response Element Nur77反应元件
ORF Open Reading Frame 开放阅读框
pgRNA pregenomic RNA 前基因组RNA
PMA Phorbol Myristyl Acetate 豆蔻酰佛波醇乙酯
PR Progesterone Receptor 孕激素受体
RAR Retinoic Acid Receptor 视黄酸受体
rcDNA relaxed circular DNA 松弛环状DNA
RXR Retinoid X Receptor 视黄素X受体
TIS TPA-induced Sequence TPA诱导序列
TPA Tetradecanoyl Phorbol Acetate 十四烷基佛波醇乙酯
TR Thyroid-hormone Receptor 甲状腺激素受体
VDR Vitamin D3 Receptor 维生素D3受体
WHV Woodchuck Hepatitis Virus 土拨鼠肝炎病毒





























   孤儿核受体 Nur77 是 Nur77/NGFI-B 核受体亚家族的代表性成员。Nur77 的功
能具体涉及包括细胞增殖、分化、凋亡和代谢以及个体发育、炎症免疫过程在内




Virus X Protein）由 HBV 基因组 X 阅读框编码，它能促进肝癌的发生，并以此极
端的方式表现其自身的利他属性。在中国等乙型肝炎高发区，80%左右的肝癌由
HBV 慢性感染所致。HBx 被认为与肝细胞恶性转化直接相关。本论文的研究目
的为探究 HBx 对孤儿核受体 Nur77 生物学性质的影响。具体实验结果与数据表
明：（1）HBx 与 Nur77 在细胞核内发生共定位，且它们于核内的分布情况相当
一致，随后，HBx 与 Nur77 两者之间的直接相互作用得以证实，并且该直接相
互作用一定程度依赖于 HBx 碳末端 27 个氨基酸的肽段；（2）HBx 能增强 Nur77
的固有反式激活能力，即其固有的基因型功能，且这一增强方式具有结构域特异
性——A/B结构域的缺失将导致HBx无法对Nur77激活NurRE的能力进行提升；
（3）HBx 诱导 Nur77 上调这一现象在肝脏来源的细胞中较为普遍，这一诱导过
程被证明依赖于由 HBx 引起的 GSK3β 下调，GSK3β 对 Nur77 蛋白水平进行负
调控，并且该负调控严格需要 Nur77 A/B 结构域的参与。此篇论文对 HBx 作用
于 Nur77 的潜在机制进行了一定程度的探明与揭示。Nur77 不仅能被 HBx 所结
































As representative of the Nur77/NGFI-B subfamily of nuclear receptors, Nur77 
plays a multifunctional role covering cell proliferation, differentiation, apoptosis and 
metabolism. These functions empower Nur77 to help balance the cellular or tissue 
homeostasis. Nur77 presents immediately-early response to stimuli like EGF and TPA. 
The right kind of stimuli can switch on the subcellular translocation of Nur77, along 
with which the function of Nur77 differs. In the nucleus, Nur77 functions as 
transactivator, while in the cytoplasm it can prop mitochondrion-mediated apoptosis 
and may associate with signal pathways. HBx (Hepatitis B Virus X Protein) is a 
154-amino-acid long viral protein originated from the X ORF of the HBV genome. It 
was reported that HBx alone could even produce liver cancer in mice. This small 
protein shows extensive carcinogenetic potential. In areas with highly-epidemic 
hepatitis B, such as mainland China and Taiwan, about 80% hepatocellular carcinoma 
cases are caused by persistent infection with HBV. And it is widely reported that HBx 
acts like potent oncoprotein in HBV-related hepatocellular carcinogenesis. The 
academic goal of this thesis is to explore how HBx lays its effect on Nur77. It is 
discovered that HBx colocalizes with Nur77 in the nucleus, and what’s more, there 
exists the direct interaction between them. And the 27 amino acids at the C-term of 
HBx are proved to have its critical role in mediating this direct interaction. The 
interest is then angled for how this interaction influences the actual function of Nur77. 
By the NurRE-luciferase reporter assay, it is showed that HBx helps to enhance the 
constitutive transactivity of exogenous Nur77. But this enhancement almost 
disappears when the Nur77 N-terminal A/B domain is deleted. In the latter part of the 
thesis, it is proved that HBx upregulates Nur77 along with NurRE’s activation. The 
phenomenon that HBx activates NurRE is generally observed in liver-originated cell 
lines. A GSK3β reduction is then found in accord with HBx expression while transient 
















is evidenced to increase the post-translational modification of Nur77 and has a 
later-on effect on diminishing Nur77 expression level, which strictly requires the 
participation of A/B domain in Nur77. Since HBx not only directly binds to Nur77 but 
also modulates it both at the constitutive transactivity level and expression level, 
exploring Nur77’s role in HBV-related hepatocellular carcinogenesis might help to 
define the etiology of this disease.     
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